Background: The incidence of breast cancer increases with age, and the disease affects many older women;
introduction
The incidence of breast cancer increases with age. While only one in 225 women aged <40 years develops breast cancer, the rate increases to one in 24 for women aged 40-59 years and to one in 14 for women aged 60-79 years [1] . As the population ages and chronic disease survival rates improve, it is expected that the number of older women with breast cancer will increase. During the late 1990s in northeastern Italy, breast cancer incidence and mortality rates in women aged ‡65 years were >289/100 000 and 134/100 000 per year, respectively [2, 3] .
In women aged >70 years, the disease is often diagnosed at a later stage. No screening guidelines are available for older patients, and the majority of screening mammography trials did not include women in this age group. Because of the higher incidence of comorbid diseases, breast cancer management in the elderly often differs from the management of younger women [4] . Women aged >70 years are usually excluded from randomized clinical trials, thus making the therapeutic impact of new approaches difficult to assess in this population [5, 6] . Consequently, there are no consensus guidelines on treatment, and data are often conflicting. In Italy, in particular, there is a lack of information about patterns of care, including diagnostic level, surgical approach, and adjuvant treatment for older breast cancer patients [7] .
The National Oncological Research observatory on Adjuvant therapy in breast cancer (NORA) study was designed to collect information regarding adjuvant treatment strategies after surgery, patterns of recurrence, and possible correlations between cancer-related events and biological factors.
This report describes patient characteristics, disease status, and local and systemic adjuvant treatments provided to the subgroup of breast cancer patients aged ‡65 years.
materials and methods
NORA is a multicenter, observational cohort study whose design and methods have previously been described in detail [8] . Participating oncological centers included academic and nonacademic institutions that were well distributed throughout Italian territory. Academic institutions comprise 21.2% of the centers; 42.3% are located in northern Italy, 28.2% in central Italy, and 29.6% in southern Italy and the islands. Therefore, both the type and geographical distribution of the institutions are well distributed and representative of the national situation.
Each center was asked to record data for the first 10 consecutive patients treated in the years 2000, 2001, and 2002 (the retrospective cohort), as well as for the first 20 consecutive patients who reached the oncology unit in 2003 (the prospective cohort), for a total of at least 50 patients at each center. Patients with a first diagnosis of invasive breast cancer and absence of metastatic disease were included; women whose sole diagnosis was in situ carcinoma or those who underwent surgery with palliative intent (macroscopic residual disease) were considered ineligible.
The study design assumed that 77 centers would enroll a minimum of 50 patients each, and that a planned total enrollment of 3500 women would be required to obtain an estimate of the distribution of adjuvant treatment strategies with a 95% confidence interval range that was, at most, £3%.
The study complied with the requirements of Italian law regarding observational studies. The nature and purposes of the survey were explained in detail to all participants, and consent to data handling according to Italian regulations on privacy was obtained from each participant.
statistical analysis
To study the influence of age on patterns of care in breast cancer, the distributions of selected factors related to patient characteristics, disease status, and treatment were assessed across three age groups: (i) <70 years (up to 69), (ii) 70-75 years, and (iii) >75 years. These categories have been predefined and chosen due to different reasons: up to 65 years, screening programs are active in the national territory, but, as described in other reports, older age is frequently associated with delayed diagnosis. Furthermore, the increase in age is often associated with other diseases, such as cardiovascular and gynecologic ones, which could affect the treatment. We assume that these three categories could well describe the old population. The characteristics of selected factors across age groups were described by relative and absolute frequencies. Analyses were carried out using the Mantel-Haenszel test for trend and the v 2 test for heterogeneity.
Unless otherwise specified, all tests are with 1 df. diagnosis Overall, heterogeneity was found when assessing the relationship between age groups and modalities of breast cancer detection (v 2 test for heterogeneity = 42.37; 6 df; P < 0.0001). In all, 447 patients of 926 patients with available records (48.3%) discovered a lump in the breast by self-examination. This modality of diagnosis was directly correlated with age: 40.5% were up to 70, 49.3% were aged 70-75 years, and 57.7% were aged >75 years. Conversely, diagnosis through periodic screening occurred in 22% of patients and showed an inverse correlation with age (31.2% in the group aged up to 70 years, 21.1% in group aged 70-75 years, and 10.6% in the group aged >75 years). Occasional diagnosis, predefined as diagnosis done during medical procedures for different reasons, occurred in 28.8% of cases, irrespective of age.
local treatments
Of the 597 patients (55.1%) who underwent breast-conserving surgery (BCS) in this subgroup, 82.6% had axillary clearance and 13.2% had sentinel node (SN) biopsy. Radiotherapy after BCS was done in 83.1% of cases. BCS significantly decreased with increasing age, from 60.2% in the group aged 65-69 years to 55.6% in the group aged 70-75 years and 47.1% of cases in the group aged >75 years (v 2 for trend = 12.34; P = 0.0004). Data on surgery and radiotherapy are shown in Table 1 . Mastectomy was carried out in 44.9% of patients; 96.5% of these patients were given axillary clearance, while SN was chosen as axillary nodes evaluation in 2.2% of patients, and radiotherapy was given to 14.2% of the patients.
Age was significantly related to decrease in postoperative radiotherapy in both the BCS and mastectomy subgroups (v 2 for trend, stratified for surgery = 41.761; 2 df; P < 0.0001), as well as of axillary clearance (v 2 for trend, stratified for surgery = 19.316; 2 df; P < 0.0001).
histotype A total of 76.3% of tumors were ductal and 12.5% were lobular, without evidence of age-related differences (v 2 for heterogeneity 9.64; 6 df; P = 0.140).
hormone receptor status
Hormone receptor status data were available for 1042 patients (96.0%). Overall, 85.5% of patients had at least one positive receptor; 67.9% were positive for both, 16.0% for estrogen receptor (ER) alone and 1.6% for progesterone receptor (PgR) alone. Receptor positivity increases with age, with ER + /PgR + patients ranging from 63.6% to 68.6% to 73.1% for groups aged 65-69 years, 70-75 years, and >75 years, respectively, and the difference was highly significant (v 2 for trend = 7.886; P = 0.005). ER and PgR receptor status distributions are shown in Table 2 .
proliferation index
The proliferation index, evaluated by Ki67/MB1, was known in 870 (80.1%) cases. According to different published reports, we choose the cut-off at 10% to differentiate low versus high proliferation rate. In 65.5% of the patients the proliferation rate was high (>10%), without statistical evidence of age-related differences (v 2 for trend = 0.349; P = 0.555). were T2 (2-5 cm), 3.7% were T3 (>5 cm), and 5.4 were T4. Tumor size was related to age (v 2 for trend = 12.430; P = 0.0004). The number of T1 tumors (561 patients) decreased from 57.4% to 50.8% to 46.0% for the groups aged 65-69 years, 70-75 years, and >75 years, respectively. The number of T2 tumors (469 patients) increased from 35.5% to 39.6% to 42.8% for the groups aged 65-69 years, 70-75 years, and >75 years, respectively. T3 tumors decreased from 4.1% to 3.6% to 3.2% (40 patients), while T4 tumors increased from 3.0% to 6.0% to 8.0% (58 patients) for the groups aged 65-69 years, 70-75 years, and >75 years, respectively.
HER-2-neu/c-erbB2 status

pathological nodal status
Pathological nodal status was known in 1037 cases (95.5%). Overall, 56.7% of patients had negative nodes, 23.9% had one to three positive nodes, 12.3% had 4-10 positive nodes, and 7.1% had >10 positive nodes, without any age-related difference (v 2 for trend = 0.007; P = 0.933). The median number of examined nodes was 14 (25th-75th percentile, [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . This number is slightly reduced with age: 65-to 69-year age group, 15 (25th-75th percentile, 11-20) ; 70-to 75-year age group, 14.5 (25th-75th percentile, 11-20) ; and >75-year age group, 14 (25th-75th percentile, 9-19) (v 2 for trend = 10.856; P = 0.001).
adjuvant systemic treatments
Both age and stage seemed to affect the choice of adjuvant systemic treatments. Only 45 patients (4.1%) did not receive any systemic adjuvant treatment. Overall, 52.4% of patients received endocrine therapy alone, 13% chemotherapy alone, and 30.4% both. The use of endocrine treatment alone significantly increased with age (from 37.1% to 51.9% to 74.8% for the groups aged 65-69 years, 70-75 years, and >75 years, respectively) and conversely chemotherapy (alone or followed by endocrine treatment) decreased from 62.2% to 44.7% to 17.2% for the groups aged 65-69 years, 70-75 years, and >75 years, respectively (v 2 test for heterogeneity = 146.51; 6 df; P < 0.001). Data are shown in Table 3 .
Adjuvant systemic treatment choice was strongly related to hormone receptor status (Table 4) , but the general trend observed for any given receptor status was that of increasing endocrine treatment and decreasing chemotherapy with age. In ER + /PgR + patients, endocrine treatment alone was given in 44.5%, 65.9%, and 86.8% of cases for the groups aged 65-69 
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years, 70-75 years, and >75 years, respectively. In the same receptor grouping, chemotherapy (alone or followed by endocrine therapy) was given to 55.5%, 34.1%, and 13.2% of patients in the groups aged 65-69 years, 70-75 years, and >75 years, respectively. In patients with both negative receptors, chemotherapy was given in 97% of cases to patients aged <75 years and to 76% of patients aged >75. The choice of systemic adjuvant treatment is related also to tumor stage but always according to age (Table 5) . Patients with T0-T1 tumors and negative nodes received chemotherapy (plus or minus endocrine therapy) in 27.8%, 13.4, and 5.9% of cases, while patients with T0-T1 tumors and positive nodes received chemotherapy (plus or minus endocrine therapy) in 92.9%, 67.7%, and 25.7%, in the groups aged 65-69 years, 70-75 years, and >75 years, respectively. Similarly, patients with T2 tumors and negative nodes received chemotherapy in 60.4%, 36.1%, and 12.5% of cases, while patients with T2 tumors and positive nodes received chemotherapy in 92.4%, 76.5%, and 30.3% of cases in the groups aged 65-69 years, 70-75 years, and >75 years, respectively.
The presence of cardiovascular comorbidities did not affect the choice of systemic adjuvant treatment in the older population subgroup (v 2 test for heterogeneity = 1.96; 2 df; P = 0.580), even if no correlation is available with the grade of these diseases. (Table 6) chemotherapy regimens Overall, 43.4% of women received chemotherapy. Chemotherapy alone was given to 140 patients (13%) and with endocrine treatment to 329 patients (30.4%). The pattern of chemotherapy regimens varied with age (v 2 for heterogeneity = 15.66; 6 df; P = 0.016).
Taking into account the population receiving chemotherapy, cyclophosphamide, methotrexate, and 5-fluorouracil (CMF) in its different types was utilized in 57.1% of older patients, while anthracycline-containing regimens were used in 37.8%, with a preference for three-drug regimens (20.7% versus 15.7% for two-drug regimens). CMF use did not vary with increasing age (from 57.5% to 62.8% to 50.0% for the groups aged 65-69 years, 70-75 years, and >75 years, respectively). Three-drug anthracycline regimen use decreased with age (28.8% to 16.3% to 4.5% in the groups aged 65-69 years, 70-75 years, and >75 years, respectively), while two-drug regimens were preferentially used in patients aged >75 years (9.6% to 14.0% to 40.9 for the groups aged 65-69 years, 70-75 years, and >75 years, respectively). Taxanes were used in one patient (0.7%).
discussion
The results of studies concerning patterns of care for older breast cancer patients in Italy are controversial. Recently, a retrospective study of long-term follow-up of breast cancer patients receiving locoregional treatment alone showed that age is not an independent prognostic factor and that there is no difference in the biological behavior of the disease in women aged >70 years and younger women [9] . This finding, however, has been debated [10] , and it is reasonable to believe that a breast cancer patient's life expectancy varies according to tumor characteristics and to general health status and age as well [11] . Some authors believe that undertreatment appears to be related to a worse prognosis for older ( ‡80 years) breast cancer patients [12] , although the Italian, randomized, phase III group for research on endocrine therapy in the elderly (GRETA) study showed no difference in 13-year overall survival in 474 patients >70 years old who were treated with tamoxifen alone or surgery plus tamoxifen [13] . According to different authors, older women are less likely to undergo optimal surgery, radiotherapy, and chemotherapy [9, 12, 14] ; this variability is also related to different policies at treating institutions [10, 14] . The NORA study provides an important contribution to the knowledge base about recent patterns of care in breast cancer in Italy.
Our data indicate that conservative surgery is used less frequently in older women, but the proportion of patients treated in a radical manner (i.e. axillary clearance) is not particularly different among age groups. The data actually indicate that in patients aged >75 years who are treated with BCS, axillary clearance is carried out in 20% of cases; however, when axillary clearance is done, the median number of examined nodes is >10, so there is no particular risk of understaging. This probably reflects the idea of limiting surgery to lumpectomy in older patients with receptor-rich tumors. The same explanation may account for the reduced frequency of radiotherapy after BCS or mastectomy in womenaged >75 years in comparison with younger women.
Women >70 years old are usually excluded from periodic screening procedures, and in almost 60% of their cases, diagnoses were made by self-examination. It is also important, however, to note that patients younger than age 70 were diagnosed through periodic screening in only 31% of cases, and one-third of diagnoses, regardless of age, were occasional. This could explain why increasing tumor size according to increasing age is statistically significant and why BCS, axillary clearance, and radiotherapy decrease in older women.
This finding does not seem to be related to an age-oriented policy, because tumors suitable ab initio for BCS were 57.4%, 50.8%, and 46.0% in the groups aged 65-69 years, 70-75 years, and >75 years, respectively, and BCS was done in the same proportions as in the study population.
The patterns of pathological nodal status show, as expected, a strong relationship with tumor size but not with age. The biological patterns are not surprising because the older the patient, the higher the probability of hormone-sensitive disease.
A recent survey of 277 oncologists in 28 countries worldwide disclosed that they would exclude 28% of patients >70 years old, 21% of patients >75 years old, and 8% of patients >80 years old from adjuvant chemotherapy [15] , although the median life expectancy in Western countries for a 70-year-old woman is 15.5 years and for an 80-year-old woman is 9.2 years [16] .
In addition, functional domains, even the physical, were less impaired in older women during adjuvant chemotherapy for breast cancer compared with younger patients [17] . In a recent survey of 768 Italian patients [most of whom (n = 400) were aged 50-69 years and 54 patients >70 years], 40 of 51 patients were treated with CMF, and only 10 with anthracyclinecontaining regimens [18] .
According to our data, only 4.1% of the 1085 patients did not receive any systemic adjuvant treatment. We have no direct explanation for this choice regarding a very small number of patients.
The use of endocrine treatment alone is significantly increasing with age from one-third to more than two-thirds of patients; conversely, chemotherapy (alone or followed by endocrine treatment) is decreasing from two-thirds to one-third of patients. Treatment choice is strongly related to age, hormone receptor status, and tumor stage. Since receptor status is quite similar among age groups (Table 2 ) and older patients had significantly more advanced tumors, probably the strongest determinant for the decreased use of chemotherapy in older patients is age itself.
The presence of cardiovascular comorbidities does not modify the choice of systemic adjuvant treatment, when older patients with such comorbidities are compared with the older population as a whole. Unfortunately, there is no specific information about the grade of these diseases.
CMF, in its different types, is used in more than one-half of older patients. In patients receiving anthracycline, three-drug regimens were preferred in younger women, while a two-drug regimen was more widely chosen for those aged >75 years. Taxanes were used in <1% of patients.
Another recent survey that included 260 breast cancer patients aged >70 years in Northeastern Italy [19] reported similar findings when treatments were analyzed according to tumor size, but high-risk patients were considered for adjuvant chemotherapy in only 51% of cases. In our survey of 1085 women, high-risk patients aged >70 were treated with chemotherapy in 76.5% of cases (30% of those aged >75 received chemotherapy).
conclusions
Our data confirm that age is significantly related to later stage breast cancer diagnosis and to different patterns of treatment. Although surgical and radiotherapy protocols are largely related to tumor size rather than to age, this is not completely true for patients who are aged >75 years. The choice of adjuvant systemic treatment is primarily related to hormone receptor status and tumor stage; however, it is strongly influenced by age, with an inversely proportional relationship between endocrine treatment and chemotherapy according to increasing age. While CMF and anthracyclines are widely used, the use of taxanes is limited to a very small percentage of patients. We believe that the findings of the NORA study, which to our knowledge is the largest published study of breast cancer in older patients, may help to change current attitudes that exclude an important population of patients from secondary prevention policies, more active treatment strategies, and clinical research trials, on the basis of misconceptions about aging. 
